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PROBLEM TO BE SOLVED: To obtain an electrolytic 
capacitor with high breakdown voltage, which has 
superior impedance characteristics, leakage current and 
reliability. 

SOLUTION: This electrolytic capacitor has a constitution 
using a capacitor element 12, which has an anode foil 1 
comprising a valve-action metal in which a dielectric 
surface oxide film is formed on the surface, a cathode 
foil 3, solid organic conducting material 2 formed 
between the anode foil 1 and the cathode foil, 3 and 
driving an electrolyte solution 10. Thus, the electrolytic 
capacitor at the high withstand voltage having the 
excellent impedance characteristics, leakage current and 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 11 The electrolytic capacitor which consists of an obturation member which closes opening of 
the capacitor element which consists of solid-state organic electric conduction material prepared 
between the anode plate foil which consists of a valve action metal in which the dielectric oxide film 
was formed on the front face, the cathode foil, and the above-mentioned anode plate foil and a cathode 
foil the metal casing of the shape of a cylinder like object with base which contains this capacitor 
element with the electrolytic solution for a drive, and this metal casing. 

rClaim 21 The electrolytic capacitor according to claim 1 which is what solid-state organic electric 
conduction material becomes from an organic semiconductor, either of the conductive polymers, or 

[Chum 3] The electrolytic capacitor according to claim 2 with which an organic semiconductor consists 
of 7 7 8 8 a tetracyano quinodimethan complex, and its derivative. 

rClaim 41 The electrolytic capacitor according to claim 2 whose conductive polymer is one or more sorts 
chosen from a pyrrole, an aniline, a thiophene, ethylene dioxythiophene, a sulfonation aniline, a 
sulfonation pyrrole, a sulfonation thiophene, sulfonation ethylene dioxythiophene, and the 
nolvmerization object of these derivatives. 

fc aim 51 The electrolytic capacitor according to claim 4 whose conductive polymer is one or more sorts 
chosen from the desiccation residue giant molecule of a liquid phase chemistry polymerization 
constituent, a vapor-phase-polymerization constituent, a liquid phase-electrolytic polymerization 
constituent and a fusibility polymer solution. 

raSn 6 The electrolytic capacitor according to claim 4 or 5 which is one or more sorts chosen from 
die polypyrrole which the conductive polymer formed by the chemistry polymerization, polyethylene 
dioxythiophene, the poly aniline, the polypyrrole formed by electrolytic polymenzation, polyemylene 
dioxythiophene, the poly aniline, and the desiccation residue sulfonation poly aniline that was made to 
drv a fusibility Pori aniline solution and was obtained. 

rClaim 71 The electrolytic capacitor of any one publication of claim 1-6 with which the electrolytic 
solution for a drive dissolves an organic-acid salt and an inorganic-acid salt in the organic solvent which 
can be immersed in solid-state organic electric conduction material, and it can be made to swell 
rClaim 81 The electrolytic capacitor according to claim 7 whose hydrogen ion concentration in the water 
solution of the hydroxide of a base in case the concentration of the hydroxide of a base or a base is 
r measurement temperature ] 30 degrees C at 1 % of the weight in the base from which the electrolyte 
dissolved in the electrolytic solution for a drive constitutes an electrolyte, or a base is three or more 
l.Oxten - 13 mols / dm(s). 

rClaim 91 The electrolytic capacitor according to claim 8 which is one or more sorts as which the base 
which constitutes an electrolyte is chosen from the 4th class salt of the compound which has an 
alkylation amidine radical, and the compound which has an alkylation amidine radical, the third class 
amine, and ammonium. _ 

[Claim 10] The electrolytic capacitor according to claim 9 which is one or more sorts chosen from the 
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imidazole compound with which the 4th class salt of the compound which has an alkylation amidine 
radical was formed into 4 class by the alkyl group or arylated alkyl radical of carbon numbers 1-1 1, a 
benzimidazole compound, and an alicyclic amidine compound. ..,««. « , u , i 

SnTi 4th class salt of the compound which has an alkylation amidme radical - die 1-methyl -1, 
8 Sicydo [5 4, 0] undecene -7, the 1-methyl -1, 5-diazabicyclo [4, 3, 0] nonene -5, 1 and 2, and 3- 
^methTi^olinium - 1, 2, 3, 4-tetramethyl imidazolinium, 1, 2-dimethyl-3-ethyl-imidazolimum, 
f?SSSXl imidazolinium, 1, 3-dimethyl-2-heptyl imidazolinium, 1, 3-dimethyl-2-(-3' heptyl) 
imidazolinium 1, 3-dimethyl-2-dodecyl imidazolinium, 1, 2, 3-trimethyl -Electrolytic capacitor 
Zortm^te™ lOwhich is one ormore sorts chosen from 1, 4, 5, 6-tetrahydro pilus MIJIUMU, 1, 
3-dimethyl imidazolium, 1 -methyl-3-ethyl-imidazolium, 1, and 3-dimethylbenzo imidazohum. 
rciaim 1 21 The electrolytic capacitor according to claim 1 1 whose electric conductivity in the 
mea urement temperature of 30 degrees C of the electrolytic solution for a drive the boiling point of the 
Solvent of the electrolytic solution for a drive is 200 degrees C or more, and is 1 .0 or more mS/cm and 
whose spark generated voltage is more than 80V. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rFteld of the Invention] By using together and using solid-state organic electric conduction material and 
the electrolytic solution for a drive, this invention relates to the electrolytic capacitor of high withstand 
voltage excellent in an impedance characteristic, a leakage current property, and dependability. 

[Description of the Prior Art] In recent years, that the impedance characteristic in a high frequency field 
excels [ that ] elegance in large capacity conventionally also about the electrolytic capacitor which is 
electronic parts is called for with digitization of electronic equipment, and high-frequency-izing. In 
order to meet such a demand, many attempts in which the conductive complex obtained by electric- 
conduction-izing sheet-like insulators, such as reduction of the improvement in the conductivity of the 
electrolytic solution for a drive (henceforth the electrolytic solution) or resistance of a separator or 
paper cloth, a nonwoven fabric, or a high polymer film, is used as a separator have been performed 
[0003] Moreover, as an attempt of electric-conduction-izing of a separator, approaches, such as a foldout 
of carbon fiber or a particle, mixing, or compound-izing with graphite powder, are proposed. 
Furthermore the method of making a conductive polymer form in a front face accordmg to a chemistry 
oxidation polymerization from the monomer of a pyrrole, a thiophene, or an aniline is indicated (refer to 
JP,64-90517,A). 

rProblem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration there is a limitation in improvement in the conductivity of the electrolytic solution, the 
conductivity is 10 - number 10 mS/cm extent as it is high current today, and it does not result in the 
electrolytic solution which has still sufficient electric conductivity, and the electrolytic-solution-type 
electrolytic capacitor which has sufficient impedance characteristic is not obtained. 
[0005] On the other hand, as a measure of resistance of reduction of a separator, although reduction of 
separator thickness, the reduction in a consistency, and equalization of the diameter of puncturing are 
performed and a change to a macromolecule nonwoven fabric from paper etc. has been made, the 
effectiveness of still sufficient reduction in resistance is not acquired according to problems, such as lack 
of on the strength accompanying the reduction in a consistency. 

[00061 Furthermore, the separator electric-conduction-ized by a foldout or mixing of carbon fiber or a 
particle had the technical problem that the thing of a low consistency which has not yet enough electrical 
conductivity was hard to be obtained. Moreover, when graphite powder and the compound-ized 
separator were used, it had a technical problem called the short increment by omission of graphite 
powder, and distribution into the electrolytic solution. _ 
[0007] On the other hand by the approach of making a conductive polymer forming in a front face 
according to a chemistry oxidation polymerization from the monomer of a pyrrole, a thiophene, or an 
aniline It is difficult to constitute the electrolytic capacitor with which rated voltage exceeds 35V since 
there is almost no sex (defective-part restoration capacity of a dielectric oxide film), the effect of 
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degradation of the dielectric oxide film by the oxidizer, and formation of a conductive polymer -- 
Moreover, when these were constituted, there was a case where increase of the leakage current and the 
short-circuit between anode plate-cathode occurred during aging processing and an elevated-temperature 

[0008] This invention solves such a conventional technical problem, and it aims at offering the 
electrolytic capacitor of high withstand voltage excellent in an impedance characteristic, a leakage 
current property, and dependability. 

[° 009 ] • , ^ , u, 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 

electrolytic capacitor of this invention is considered as the configuration using the capacitor element 

which consists of solid-state organic electric conduction material prepared between the anode plate 

which consists of a valve action metal in which the dielectric oxide film was formed on the front face, 

cathode, and the above-mentioned anode plate and cathode, and the electrolytic solution for a drive. By 

this this' invention, the electrolytic capacitor excellent in an impedance characteristic, a leakage current 

property, and dependability with high withstand voltage can be obtained. 

[Embodiment of the Invention] Invention of this invention according to claim 1 is taken as the 
configuration which consists of an obturation member which closes opening of the capacitor element 
which consists of solid-state organic electric conduction material prepared between the anode plate foil 
which consists of a valve action metal in which the dielectric oxide film was formed on the front face, 
the cathode foil, and the above-mentioned anode plate foil and a cathode foil, the metal casing of the 
shape of a cylinder like object with base which contains this capacitor element with the electrolytic 
solution, and this metal casing. It has an operation that the low electrolytic capacitor of the leakage 
current which has high withstand voltage can be constituted, by according to this configuration, being 
able to decrease resistance between poles remarkably in an electric conduction-ized part by using the 
high conductivity of solid-state organic electric conduction material, combining the electrolyte which 
has the restoration capacity of the dielectric oxide film of a valve action metal, and making it intervene 
at the same time the electrolytic capacitor which was excellent in the impedance characteristic as a result 
is obtained easily. . 

[001 1] Invention according to claim 2 to 3 is set to invention according to claim 1. Solid-state organic 
electric conduction material An organic semiconductor, Furthermore, according to [ use an organic 
semiconductor as 7, 7, 8, 8, a tetracyano quinodimethan complex, and its derivative (henceforth TCNQ 
complexes) in detail, and ] this configuration, it is melting in TCNQ complexes. - It is sinking in. Since 
even the interior of the pit of the anode plate by which etching processing was carried out can fully be 
filled up with the layer of the solid-state organic electric conduction material which has high 
conductivity, the electrolytic capacitor which was especially excellent in the impedance characteristic 
also in the high frequency field 100kHz or more is obtained. Furthermore, it has an operation that the 
capacitor element which wound the anode plate foil and the cathode foil around the separator base 
material through direct spreading or a separator base material for TCNQ complexes, and the electrolytic 
capacitor which was easily excellent in the impedance characteristic since conductivity was made to 
discover easily by sinking 1 set or the capacitor element which carried out the 2 or more set laminating 
into the TCNQ(s) solution which carried out heating fusion, and carrying out cooling solidification of an 
anode plate and the cathode after that through a separator base material are obtained. 
[0012] Invention according to claim 4 to 6 is set to invention according to claim 2. A conductive 
polymer A pyrrole, An aniline, a thiophene, ethylene dioxythiophene, a sulfonation aniline, A 
sulfonation pyrrole, a sulfonation thiophene, sulfonation ethylene dioxythiophene, and these derivatives 
It considers as the polymerization object of (these being named generically and calling it a 
polymerization nature monomer hereafter) (claim 4). Moreover, the approach according the formation 
approach of the polymerization object to a liquid phase chemistry polymerization, the approach by the 
gaseous-phase chemistry polymerization, It is made the approach by liquid phase-electrolytic 
polymerization, and the method (claim 5) of drying a fusibility polymer solution and using a residue 
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macromolecule. Further With the combination of the ingredient-polymerization method for which were 
most suitable, the conductive polymer obtained as a result Polypyrrole, polyethylene dioxythiophene 
which were formed by the chemistry polymerization, It is what (claim 6) was made into the poly aniline, 
the polypyrrole formed by electrolytic polymerization, polyethylene dioxythiophene, the poly aniline, 
and the desiccation residue sulfonation poly aniline that was made to dry a fusibility Pori aniline 
solution and was obtained. According to this configuration, in the case of a liquid phase polymerization, 
a capacitor element is immersed in the above-mentioned polymerization nature monomer and the 
solution containing a suitable oxidizing agent at least. - It is carrying out a polymerization. In the case of 
electrolytic polymerization A capacitor element is immersed in the above-mentioned polymerization 
nature monomer and the solution containing a suitable oxidizing agent at least. - It energizes. - By 
carrying out a polymerization, in the case of a vapor phase polymerization By installing a capacitor 
element into the gaseous phase which contains the above-mentioned polymerization nature monomer at 
least after immersing a capacitor element in the solution containing an oxidizing agent suitable at least 
(or pulling up after immersion desiccation) Since even the interior of the pit of the anode plate by which 
etching processing was carried out can fully be filled up with the layer of the solid-state organic electric 
conduction material which has high conductivity, the electrolytic capacitor which was especially 
excellent in the impedance characteristic also in the high frequency field 100kHz or more is obtained. 
Furthermore, since conductivity can be made to discover easily by carrying out the direct vapor phase 
polymerization of the conductive polymer to a separator base material, an anode plate, or cathode, it has 
an operation that the electrolytic capacitor which was easily excellent in the impedance characteristic is 
obtained. . 

[0013] Moreover, since these conductive polymers have high compatibility with the electrolytic solution 
which mainly consists of the organic substance and this can be promptly swollen - spread promptly even 
inside a conductive polymer when the electrolytic solution is sunk in, when the capacitor element with 
which the dielectric oxide film was covered is constituted from a conductive polymer, the capacity 
which restores the dielectric oxide film can be maintained highly. 

[0014] Invention according to claim 7 is taken as the electrolytic solution which dissolved the organic- 
acid salt and the inorganic-acid salt in the organic solvent which it can be immersed [ organic solvent ] 
in organic electric conduction material, and can make it swell an electrolyte in invention of any one 
publication of claim 1-6. According to this configuration, since the electrolytic solution can swell - 
diffuse promptly even inside a conductive polymer promptly as above-mentioned, when the capacitor 
element with which the dielectric oxide film was covered is constituted from a conductive polymer, it 
has an operation that the capacity which restores the dielectric oxide film is highly maintainable. 
[0015] In the base from which invention according to claim 8 constitutes an electrolyte in invention 
according to claim 7 in the electrolyte dissolved in the electrolytic solution The concentration of the 
hydroxide of a base or a base considers as the configuration using l.Oxten - 13 mols / three or more-dm 
thing of the hydrogen ion concentration in the water solution of the hydroxide of a base in case 
measurement temperature is 30 degrees C, or a base at 1 % of the weight. Moreover, it is the electrolytic 
capacitor limited to at least one or more chosen from the group of the 4th class salt of the compound 
which has an alkylation amidine radical for the base which constitutes an electrolyte as the example, and 
the compound which has an alkylation amidine radical, the third class amine, and ammonium. 
According to this configuration, it has an operation that a capacitor with few troubles on the 
dependability of exsorption of the electrolytic solution can be constituted. 

[0016] in addition, in the electrolytic solution which hydrogen ion concentration becomes from the 
electrolyte of the base (for example, tetra-alkylammonium and tetra-alkyl phosphonium) of l.Oxten - 13 
mols / less than three-dm strong base nature In the trial which attains to the long duration under an 
elevated-temperature-highly humid combinational environment (for example, 60 degree-C-95%RH) 
when a capacitor is constituted from a configuration of this invention Since it is easy to damage an 
obturation member under the effect of the base of strong base nature, consequently easy to generate a 
liquid spill, dependability is not enough practically and desirable. 

[0017] The compound with which, as for invention according to claim 9, the base which constitutes an 
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electrolyte has an alkylation amidine radical in invention according to claim 8, It is the thing of a 
configuration of having been referred to or more as at least one chosen from the group of the 4th class 
salt of the compound which has an alkylation amidine radical, the third class amine, and ammonium. 
Since the hydrogen ion concentration in the water solution of the hydroxide of a base in case the 
concentration of the hydroxide of a base or a base is [ measurement temperature ] 30 degrees C at 1 % of 
the weight or a base is three or more l.Oxten - 13 mols / dm(s), each of these electrolytes It has an 
operation of being hard to generate the liquid spill in which the above strong base nature originates. 
r00181 Invention according to claim 10 is taken as the configuration using one or more sorts chosen 
from the imidazole compound with which the 4th class salt of the compound which has an alkylation 
amidine radical was formed into 4 class by the alkyl group or arylated alkyl radical of carbon numbers 
1-1 1 a benzimidazole compound, and an alicyclic amidine compound in invention according to claim 9. 
According to this configuration, when the hydroxide ion arises by the electrolysis reaction in the 
electrolytic solution, since the reaction rate of the reaction-decomposition ring breakage of the 
hydroxide ion and the amidine radical of N-C-N is large, an electrolysis product can disappear promptly, 
consequently it has an operation that the liquid spill to the exterior of the electrolytic solution can be 
prevented also under elevated-temperature-highly humid. 

r00191 Invention according to claim 1 1 is set to invention according to claim 10. the 4th class salt of the 
compound which has an alkylation amidine radical -- the 1 -methyl -1, 8-diazabicyclo [5, 4, 0] undecene 
7 the 1-methyl -1, 5-diazabicyclo [4, 3, 0] nonene -5, 1 and 2, and 3-trimethyl lmidazohnium --1,2, 3, 
4-tetramethyl imidazolinium, 1, 2-dimethyl-3-ethyl-imidazolinium, 1, 3, 4-trimethyl-2-ethyl 
imidazolinium 1, 3-dimethyl-2-heptyl imidazolinium, 1, S-dimethyl^-^ 1 heptyl) imidazolinium, 1, 3- 
dimethyl-2-dodecyl imidazolinium, 1, 2, 3-trimethyl -It considers as the configuration using one or more 
sorts chosen from 1, 4, 5, 6-tetrahydro pilus MIJIUMU, 1, 3-dimethyl imidazohum, l-methyl-3-ethyl- 
imidazolium 1 and 3-dimethylbenzo imidazolium. According to this configuration, when conductivity 
of the electrolytic solution can be made high, since it excels also in thermal resistance it has an 
operation that an electrolytic capacitor with the low impedance which can prevent the liquid spill to the 
exterior of the electrolytic solution under elevated-temperature-highly humid upwards, and was 
excellent in high temperature oxidation stability can be offered. 

r00201 Invention according to claim 12 is the thing of a configuration of having made the boiling point 
of the solvent of the electrolytic solution into 200 degrees C or more, havmg made conductivity m the 
measurement temperature of 30 degrees C of the electrolytic solution into 10 or more mS/cm, and 
having made the spark generated voltage more than 80V in invention according to claim 1 1 • 
Deformation of the appearance by the rise of the capacitor internal pressure which is produced by heat 
treatment at the time of the surface mounting which is the technical problem of the electrolytic capacitor 
for surface mounting (a capacitor is also put to a substrate and temperature high together for soldering) 
according to this configuration, Moreover, since poor soldering in the case of mounting accompanying 
this of the boiling point of an electrolytic-solution solvent is high (vapor pressure is low), when it is hard 
to be generated, Since conductivity is high, the impedance engine performance is also securable, and 
since a spark generated voltage is also high enough, it has an operation that an electrolytic capacitor with 
high withstand voltage can be constituted. 

T002 1 1 Moreover, it sets to the organization electrolytic capacitor for surface mounting which 
constituted the obturation member using India rubber. In order that the adsorption moisture contained in 
the electrode foil of a capacitor element, the separator, the solid electrolyte, and the obturation member 
of rubber the adsorption moisture adhering to a case inside, etc. may steam-ize at a stretch under the 
elevated temperature at the time of surface mounting, Although the pressure buildup inside a capacitor 
becomes remarkable and airtight [ of a capacitor / poor ] and the elutriation of an obturation member 
arise the boiling point can lower the total pressure inside the capacitor at the time of mounting by 
making the electrolytic solution using a high (vapor pressure being low) solvent contain. Therefore 
since the pressure buildup inside a capacitor can be controlled and poor soldering can be improved by 
making a liquid component (here electrolytic solution) contain in addition to the electrolyte of a solid 
oxide type, it is desirable. 
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rn0221 The boiling point moreover, as an electrolytic-solution solvent 200 degrees C or more The 3- 
alkvl 1 3-oxazolidine-2-ON (- concrete - the 3-methyl -1 and 260 degrees-C [ of 3-oxazolidine-2- 
ON boiling points ]) -- 1 other than l,3-dimethyl-2-imidazolidinone, 3-dialkyl-2-imidazolidinone 
^Specifically 236 degrees C of l,3-dimethyl-2-imidazolidinone:boiling points) 1, 255 degrees C of 3- 
aipropyl-2-imidazolidinone:boiling points, l-methyl-3-ethyl-2-imidazolidinone : 230 degrees C of 
hoiline ooints 1 3, 4-trialkyl-2-imidazolidinone (-- concrete -- 241 degrees-C [ of 1, 3, and 4-tnmetnyl- 
KSolidinoAerboiling points ]), and 1, 3 and 4 - 5-tetra-alkyl-2-imidazolidinone (-- concrete - 249 
deerees C T of 1 3 4 and 5-tetramethyl-2-imidazolidinone:boiling points ]) - annular lactone On (twist 
concrete target 204 degrees-C [ of gamma-butyrolactone:boiling points ]), polyhydnc alcohol (-- 
snecificallv 201 degrees C of ethylene glycol :boiling points, 290 degrees-C [ of glycerokboihng 
Points ]), carbonate (242 degrees C of boiling points [ Ethylene carbonate: Specifically 238 degrees C of 
boiling points, propylene carbonate :]), etc. can be illustrated. 

[0023] Next the conventional example as the gestalt and the example of a comparison of concrete 
operation of this invention is explained based on an accompanying drawing. 

r00241 Drawing 1 (a) and (b) are the conceptual diagrams which expanded the important section of the 
nartial cross-section perspective view and allotropy child who showed the configuration of the 
electrolytic capacitor of this invention, and are set to drawing 1 (b). After split-face-izing a front face by 
etching processing, the dielectric oxide film 1 1 is formed by oxidation treatment. A separator 4 is 
minded between the cathode foils 3 which come to carry out etching processing of the anode plate foil 1 
which consists of aluminium foil in which the solid-state organic electric conduction material 2 was 
formed on the front face, and the aluminium foil. Winding, Or after rolling round the cathode foil 3 
whfoh comes to carry out etching processing of the anode plate foil 1 which consists of aluminium foil 
which formed the dielectric oxide film 1 1 by oxidation treatment after split-face-izing a front face by 
etching processing, and the aluminium foil through electrolysis paper 4A, A capacitor element 12 or 
12A is ; produced by carrying out high temperature processing of this by one approach of the 
carbonization processings of the above-mentioned electrolysis paper 4A. The sohd-sta e organic electric 
conduction material 2 is formed among these dielectric oxide films 1 1 and cathode folk 3, and a 
caoadtor element 12 or 12A is constituted by sinking the electrolytic solution 10 into this, and swelling 
-permeating at the solid-state organic electric conduction material 2. As shown in drawing 1 (a), while 
ST these capacitor elements 12 and 12A to the metal casing 8 of closed-end cyhnder-hke 
aCTnum the anode plate lead 5 and the cathode lead 6 for external denvation which drew the release 
edToftoe metal casing 8 of this aluminum from each of the anode plate foil 1 and the cathode foil 3 by 
mTobturation member 7 which consists of rubber are closed so that the obturation member 7 may be 
penetrated, and the lateral portion of metal casing 8 is covered by the sheathing tube 9. 
T00251 Drawing 2 (a) As the production process for manufacturing the anode plate foil 1 for the 
electrolytic capacitors of this invention collectively is shown and it is first shown in drawing 2 (a), - (g) 
Performs oxidation treatment to the etching foil 22 ( drawing 2 (b)) obtained by carrying out etching 
proceSng of the aluminium foil 21, and produces the anode plate foil 1 in which the dielecfcic oxide 
film 1 1 was formed ( drawing 2 (c)). Then, after sinking in into the solution 23 containing the 
oorvmerization nature monomer which can constitute a conductive polymer layer for this anode plate 
fo^lTas shown "n drawing 2 (d) and pulling up it, the anode plate foil 1 which formed the solid-state 
organic electric con^timTmaterial 2 in the front face as shown in drawing 2 (f) consists of carrying out 
belting (desiccation being included) processing using a heating furnace 24, as shown in dra^ng 2(e). 
Then, fs shown in drawing 2 (g), the capacitor element 12 is constituted by winding the cathode foil 3 
which comes to carry out etching processing of the anode plate foil 1 constituted as mentioned above 
and the aluminium foil 21 on both sides of a separator 4. Moreover, the process after this closes the 
anode plate lead 5 and the cathode lead 6 for external derivation which drew the release edge of metal 
casing 8 from each of the anode plate foil 1 and the cathode foil 3 by the obturation member 7 so that the 
obturation member 7 may be penetrated, and covers the lateral portion of metal casing 8 by the 
sheathing tube 9 while it is the same as that of the above-mentioned manufacture approach and contains 
a capacitor element 12 to the closed-end cylinder-like metal casing 8 with the electrolytic solution 10. 
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[0026] Next, the electrolytic solution used for the electrolytic capacitor of this invention is explained 
concretely It is desirable to use as the main solvent the gamma-butyrolactone and/or ethylene glycol 
(for the boiling point to be 200 degrees C or more for all) which are the organic solvent which can be 
electrochemically swollen in stability and organic electric conduction material as a solvent of the 
electrolytic solution of the electrolytic capacitor of this invention. Moreover, in addition to this, gamma- 
butyrolactone and/or ethylene glycol, and other dissolving organic solvents may be mixed as a 
subsolvent for the purpose of an improvement of a low-temperature property or improvement m 
withstand voltage, but a subsolvent does not need to be an organic solvent which can be swollen in 
organic electric conduction material. 

[0027] As a subsolvent, to the organic solvent of 200 degrees C or more of boiling points mentioned 
above in addition, polyhydric-alcohol system solvent; propylene glycol, A diethylene glycol, 1,4- 
butanediol, polyoxyalkylene polyol, Lactone system solvent; gamma- valerolactone, delta-valerolactone, 
3-ethyl -1 '3-oxazolidine-2-ON, Water, an amide system solvent;N-methyl formamide, N.N- 
dimethylformamide, N-methyl acetamide, an ether system solvent; A methylal, 1, 2-dimethoxyethane, 1- 
ethoxy-2-methoxyethane, 1, 2-diethoxy ethane, a nitril system solvent; An acetonitrile, 3-methoxy 
propionitrile furan system solvent;2, 5-dimethoxy tetrahydrofuran, 2-imidazolidinone system solvent; 
independent or two or more sorts of mixed solvents of l,3-dimethyl-2-imidazolidinone are mentioned. 
[0028] As for the mixing ratio of a solvent, in the case of a mixed solvent system, it is desirable for the 
solvent of less than 200 degrees C of boiling points to be the 40 or less sections to the solvent 100 
section of 200 degrees C or more of boiling points. If the content of the solvent of less than 200 degrees 
C of boiling points exceeds the 40 sections, since the thermal resistance at the time of constituting the 
electrolytic capacitor for surface mounting will fall and the incidence rate of poor soldering will become 
high, it is not desirable. . . 

T0029] As an example of the third class amine used for the electrolytic solution of this invention An 
alkylamine [trimethylamine, dimethyl ethylamine, Methyl diethylamine, triethylamine, dimethyl n 
propylamine Dimethyl isopropylamine, methylethyl n propylamine, methylethyl isopropylamine, 
Diethyl n propylamine, diethyl isopropylamine, Tori n propylamine, They are] and phenyl group content 
amines [dimethyl phenylamine, methylethyl phenylamine, diethyl phenylamine], etc., such as a 
triisopropyl amine, Tori n butylamine, and a Tori tert-butylamine. 

r0030] It is desirable alkylamine with high conductivity among these, and they are one or more sorts 
chosen from the group which consists of the trimethylamine and dimethyl ethylamine which can offer 
the capacitor which whose conductivity was high also in this and was excellent in the impedance engine 
performance, methyl diethylamine, and triethylamine still more preferably. 
[003 1 ] As an example of the compound which has the alkylation amidine radical used for the 
electrolytic solution of this invention, an imidazole compound, a benzimidazole compound, and an 
alicyclic amidine compound (a pyrimidine compound, imidazoline compound) are mentioned. It is 1 and 
8-diazabicyclo [5, 4, 0] undecene-diazabicyclo [7,1, and 5-] [4, 3, 0] nonene which can offer the 
capacitor which whose conductivity was high and was specifically excellent in the impedance engine 
performance. - 5, 1, 2-dimethyl imidazolinium, 1, 2, 4-trimethyl imidazoline, 1 -methyl-2-ethyl- 
imidazoline, 1, 4-dimethyl-2-ethyl imidazoline, l-methyl-2-heptyl imidazoline, l-methyl-2-(3" heptyl) 
imidazoline, l-methyl-2-dodecyl imidazoline, 1, 2-dimethyl - 1, 4, 5, a 6-tetrahydro pyrimidine, 1- 
methyl imidazole, and 1 -methyl benzimidazole are desirable. 

[0032] As an example of the 4th class salt of the compound which has the alkylation amidine radical 
used for the electrolytic solution of this invention, the imidazole compound formed into 4 class by the 
alkyl group or arylated alkyl radical of carbon numbers 1-1 1, a benzimidazole compound, and an 
alicyclic amidine compound (a pyrimidine compound, imidazoline compound) are mentioned. 
Conductivity is specifically high to the top where thermal resistance is high. The 1 -methyl -1 which can 
offer the electrolytic capacitor excellent in the long term stability of the impedance engine performance, 
8-diazabicyclo [5, 4, 0] undecene -7, the 1 -methyl -1, 5-diazabicyclo [4, 3, 0] nonene - 5, 1, 2, 3- 
trimethyl imidazolinium, 1, 2, 3, 4-tetramethyl imidazolinium, 1, 2-dimethyl-3-ethyl-imidazohmum, 1, 
3 4-trimethyl-2-ethyl imidazolinium, 1, 3-dimethyl-2-heptyl imidazolinium, 1, 3-dimethyl-2-(-3' heptyl) 
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imidazolinium, 1, 3-dimethyl-2-dodecyl imidazolinium, 1, 2, 3-trimethyl -1, 4, 5, 6-tetrahydro pilus 
MIJIUMU, 1, 3-dimethyl imidazolium, l-methyl-3-ethyl imidazolium, 1, and 3-dimethylbenzo 
imidazolium is desirable. 

[0033] As an example of the organic acid used for the electrolytic solution of this invention 
Polycarboxylic acid (2 - tetravalence) : Aliphatic series polycarboxylic acid [saturation polycarboxylic 
acid, For example, oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic acid, a pimelic 
acid' A suberic acid, an azelaic acid, sebacic acid, 1, 6-Deccan dicarboxylic acid, 5, 6-Deccan 
dicarboxylic acid, 1, 7-octane dicarboxylic acid : Partial saturation polycarboxylic acid, For example, 
maleic-acid, fumaric-acid, and IKOTAN acid]; Aromatic polycarboxylic acids, For example, a phthalic 
acid, isophthalic acid, a terephthalic acid, trimellitic acid, pyromellitic acid; Alicyclic polycarboxylic 
acid'[-l, for example, a cyclohexane, 2-dicarboxylic acid, ], hexahydrophthalic acid, such as a 
cyclohexene -1 and 2-dicarboxylic acid; The alkyl (carbon numbers 1-3) or the nitration object of these 
polycarboxylic acid, for example, a citraconic acid, a dimethyl maleic acid, and a nitro phthalic acid (3- 
nitro phthalic acid --) 4-nitro phthalic-acid; and sulfur content polycarboxylic acid, for example, thio 
propionic-acid; monocarboxylic acid,; Aliphatic series monocarboxylic acid (carbon numbers 1-30) 
[saturation monocarboxylic acid, For example, a formic acid, an acetic acid, a propionic acid, butanoic 
acid an isobutyric acid, a valeric acid, a caproic acid, Enanthic acid, a caprylic acid, pelargonic acid, a 
lauryl acid, a myristic acid, Stearin acid, behenic acid : Partial saturation monocarboxylic acid, for 
example, an acrylic acid, Methacrylic-acid and oleic acid]; Aromatic series monocarboxylic acid, for 
example' a benzoic acid, They are hydroxy acid, for example, a salicylic acid, mandelic acid, a 
resorcinol acid, etc. o-nitro benzoic acid, p-nitrobenzoic acid, a cinnamic acid, a naphthoic acid; one 
desirable [ among these ] Also thermally, conductivity is a stable maleic acid, a phthalic acid, 
cyclohexane carboxylic acid, a cyclohexene -1, 2-dicarboxylic acid, a cyclohexene -1, 2-dicarboxylic 
acid, an adipic acid, and a benzoic acid highly. 

[0034] the ratio of the organic acid and base which constitute the electrolytic solution - pH of the 
electrolytic solution - carrying out - usually - 4-1 1 ~ it is 6-9 preferably, this - since the sparking 
voltage (withstand voltage) of the electrolytic solution falls if out of range, it is not desirable. 
[0035] It is desirable to use the 4th class salt of the compound which has the alkylation amidine radical 
of a stable organic carboxylic-acids; maleic acid, a phthalic acid, cyclohexane carboxylic acid, a 
cyclohexene -1, 2-dicarboxylic acid, a cyclohexene -1, 2-dicarboxylic acid, an adipic acid, and a benzoic 
acid electrochemically as an electrolyte salt. 

[0036] In the electrolytic solution of the electrolytic capacitor of this invention, various additives may be 
mixed as occasion demands. As an additive, a complex compound with the Lynn system compound [a 
phosphoric acid, phosphoric ester], etc. and a boric-acid system compound [the complex compound of a 
boric acid, a boric acid, and polysaccharide (mannite, sorbitol, etc.), a boric acid, and polyhydnc alcohol 
(ethylene glycol, glycerol, etc.)] and a nitro compound [o-nitro benzoic acid, m-nitro benzoic acid, p- 
nitrobenzoic acid, ortho nitrophenol, m-nitrophenol, p-nitrophenol, p-nitro acetophenone], etc. are 
mentioned. In the case of an aluminium electrolytic capacitor, mixing of these additives can improve the 
recoverability of an aluminum oxide film. Consequently, since an electrolytic capacitor with high 
withstand voltage can be constituted easily, it is desirable. 

[0037] What performed protection coating may be used for the terminal area rod-like structure of the 
electrolytic capacitor of this invention. A electrolysis current can be controlled by performing protection 
coating to a rod-like structure, and the obturation engine performance can be raised more. Although it is 
desirable to give anode plate and cathode both terminal areas as for the protection coating to a rod-like 
structure, one of processings is sufficient as it. Moreover, as a means of protection coating, spreading- 
sintering'processing of the anodizing metallurgy group alkoxide in the inside of a water solution, 
spreading-sintering processing of the metallic-oxide colloidal solution (a silicon dioxide and colloidal 
solution of a titanium dioxide), etc. are simple, and desirable. 

[0038] The elastic body which comes to add a peroxide and alkylphenol formalin resin the 0.5 to 20 
section to the isobutylene-isoprene-rubber polymer which consists of a copolymer of an isobutylene, an 
isoprene, and a divinylbenzene as a vulcanizing agent as an obturation member 7 is desirable. Moreover, 
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the fall of the rubber elasticity when carrying out long duration neglect under elevated-temperature- 
highly humid by the vulcanization approach (for example, sulfur vulcanization) using vulcanizing agents 
other than a peroxide or alkylphenol formalin resin is remarkable, and since sufficient closure nature is 
no longer obtained and organic electric conduction material may carry out oxidation degradation by 
invasion of the water from the outside, it is not desirable. 

[0039] Next, although the gestalt of concrete operation of this invention is explained, this invention is 
not limited to this. Hereafter, all the sections show the weight section. 

r0040] The presentation of the electrolytic solution used in the gestalt and the example of a comparison 
of operation of this invention is as follows. In addition, it is pH (pH is defined by the degree type.) as a 
scale of the hydrogen ion concentration in the water solution of the hydroxide of an electrolytic base or a 
base pH=-log [hydrogen ion concentration]. Therefore, when pH is 13 or less, it means that hydrogen 
ion concentration is three or more 1 .Oxten - 13 mols / dm(s). It combined as a comment and was shown, 
moreover, the aluminum which formed the dielectric oxide film in the front face by electrical-potential- 
difference' 500V -- formation -- the spark generated voltage (the withstand voltage of the electrolytic 
solution is meant) and conductivity (measurement temperature of 30 degrees C) of the electrolytic 
solution which are observed when it is immersed in these electrolytic solutions (temperature of 30 
degrees C) and a foil is carried out a constant current-power surge by constant current 2.0 mA/cm2 were 
also shown collectively. 
[0041] 

Electrolytic solution A; gamma-butyrolactone (100 sections) 

The phthalic-acid monochrome 1, 2, and 3, 4-tetramethyl imidazolinium (30 sections) 
[comment: pH=l 1-2] . 
o-nitro benzoic acid (one section), monobutyl phosphoric ester (one section) 
Boric acid (two sections), mannite (two sections) 

What mixed the above compound and was dissolved. Sparking voltage was 85V and electric 
conductivity was 9.0 mS/cm. 

Electrolytic solution B; gamma-butyrolactone (50 sections), ethylene glycol (50 sections) 
Maleic-acid trimethylammonium (five sections) [comment: pH=9.5] 
Phthalic-acid hydrogen triethylamine (five sections) [comment: pH=9.5] 
Adipic-acid dianmonium (three sections) [comment: pH=9.1] 

Boric acid (0.5 sections), p-nitrobenzoic acid (one section), a phosphoric acid (0.5 sections) 
What mixed the above compound and was dissolved. Sparking voltage was 180V and electric 
conductivity was 3.3 mS/cm. 
[0043] 

Electrolytic solution C; ethylene glycol (70 sections), a glycerol (30 sections) 
Adipic-acid dianmonium (15 sections) [comment: pH=9.1] 
1, 6-Deccan dicarboxylic acid (one section) [comment:pH=9.1] 
1, 7-octane dicarboxylic acid (one section) [comment:pH=9.1] 
Ortho nitrophenol (one section) ^ 
Hypophosphorous-acid ammonium (one section) [comment: pH=9.1] 

What mixed the above compound and was dissolved. Sparking voltage was 340V and electric 

conductivity was 0.9 mS/cm. 

[0044] 

Electrolytic solution D; gamma-butyrolactone (100 sections) 

Phthalic-acid tetramethylammonium (40 sections) [comment: pH=13.2] 

What mixed the above compound and was dissolved. Sparking voltage was 79V and electric 

conductivity was 11.5 mS/cm. , , , 

[0045] The obturation member of the isobutylene isoprene rubber used in the gestalt and the example of 

a comparison of operation of this invention is as follows. 

[0046] Obturation member A [vulcanization by the peroxide]; what added the dicumyl peroxide 2 
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section which is a peroxide as a vulcanizing agent, and carried out vulcanization shaping to the 
isobutylene-isoprene-rubber polymer 30 section which consists of a copolymer of an isobutylene, an 
isoprene, and a divinylbenzene, the carbon 20 section, and the inorganic bulking agent 50 section. As a 
result of measuring on the front face of the surface part of the side which touches the capacitor element 
between two rubber holes which make a lead penetrate, and the part which touches the lead-wire side 
inside a rubber hole, the degree of hardness of the obturation member after shaping was IRHD 
(international rubber hardness unit), and were 67 IRHD(s) each and 66IRHD(s). 
[0047] Obturation member B [vulcanization by resin]; what added the alkylphenol formalin resin 2 
section as a vulcanizing agent, and carried out vulcanization shaping to the isobutylene-isoprene-rubber 
polymer 30 section which consists of a copolymer of an isobutylene and an isoprene, the carbon 20 
section, and the inorganic bulking agent 50 section. As a result of measuring on the front face of the 
surface'part of the side which touches the capacitor element between two rubber holes which make a 
lead penetrate, and the part which touches the lead- wire side inside a rubber hole, the degree of hardness 
of the obturation member after shaping was IRHD (international rubber hardness unit), and were 77 
IRHD(s) each and 76IRHD(s). 

[0048] (Gestalt 1 of operation) Between anode plate aluminium foil and cathode aluminium foil After 
carrying out carbonization processing of the electrolysis paper by leaving the winding form aluminum 
electrolysis capacitor element which the electrolysis paper (3 50 micrometers in consistency thickness of 
0.55g/cm) containing Manila hemp fiber was made to intervene, and wound it for 30 minutes in the 
temperature of 300 degrees C, The process which immerses - pulls up and carries out - desiccation 
polymerization (105 degrees C for 10 minutes) of this capacitor element to the water-ethanol solution 
containing ethylene dioxythiophene and ferric sulfate is repeated 10 times. The capacitor element was 
rinsed - dried after forming the solid-state organic electric conduction material layer which consists of 
chemistry polymerization polyethylene dioxythiophene between the electrode foils on an electrode foil. 
Then, the electrolytic solution A was infiltrated into this capacitor element, and the aluminum 
electrolysis capacitor element with rated voltage 50V electrostatic capacity of 390 micro F was obtained. 
After enclosing this capacitor element with the metal casing made from aluminum with the obturation 
member A, opening was closed by curling processing and the aluminium electrolytic capacitor was 
constituted (size: phi 13 mmxL2 0mm). 

[0049] (Gestalt 2 of operation) The process which immerses - pulls up and carries out - desiccation 
polymerization (105 degrees C for 10 minutes) desiccation of a glass fiber nonwoven fabric (50 
micrometers in consistency 0.13 g/cm3, thickness), anode plate aluminium foil, and the cathode 
aluminium foil at the water-ethanol solution which contains a pyrrole and ammonium persulfate 
respectively 3 times, repeatedly, after forming chemistry polymerization polypyrrole, the anode plate 
aluminium foil and cathode aluminium foil in which the separator and chemistry polymerization 
polypyrrole which were electric-conduction-ized by chemistry polymerization polypyrrole were formed 
on the front face were produced by rinsing - drying. Then, a capacitor element is obtained by winding 
the anode plate aluminium foil and cathode aluminium foil in which chemistry polymerization 
polypyrrole was formed on the front face, through this electric-conduction-ized separator. It is 
immersion-reduced pressure sinking in further about this to the fusibility sulfonation poly aniline 
solution of 10 % of the weight of concentration. - It pulls up. - A desiccation residue sulfonation poly 
aniline is formed by making it dry between the anode plate aluminium foil and cathode aluminium foil 
in which chemistry polymerization polypyrrole was formed on the front face. The electric junction 
between electrode foils was strengthened. Furthermore, the electrolytic solution A was infiltrated into 
this capacitor element, and the aluminum electrolysis capacitor element with rated voltage 50V 
electrostatic capacity of 390 micro F was obtained. After enclosing this capacitor element with the metal 
casing made from aluminum with the obturation member A, opening was closed by curling processing 
and the aluminium electrolytic capacitor was constituted (size: phi 13 mmxL20mm). 
[0050] After applying 7, 7, 8 and 8 of a melting condition, and a tetracyano quinodimethan complex to a 
glass fiber nonwoven fabric (50 micrometers in consistency 0.13 g/cm3, thickness), anode plate 
aluminium foil, and cathode aluminium foil respectively, (Gestalt 3 of operation) The anode plate 
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aluminium foil and cathode aluminium foil in which 7, 7, 8, 8, the separator electric-conduction-ized 
with the tetracyano quinodimethan complex and 7, 7, 8 and 8, and a tetracyano quinodimethan complex 
were formed on the front face were produced by cooling. Then, a capacitor element is obtained by 
winding the anode plate aluminium foil and cathode aluminium foil which formed 7, 7, 8, 8, and a 
tetracyano quinodimethan complex in the front face through this electric-conduction-ized separator. This 
Furthermore, it is immersion-reduced pressure sinking in to the fusibility sulfonation poly aniline 
solution of 10 % of the weight of concentration. - It pulls up. - A desiccation residue sulfonation poly 
aniline by making it dry at the temperature below the melting point of 7, 7, 8, 8, and a tetracyano 
quinodimethan complex 7, 7, 8, 8, and a tetracyano quinodimethan complex It formed between the 
anode plate aluminium foil and cathode aluminium foil which were formed in the front face, and the 
electric junction between electrode foils was strengthened. Furthermore, the electrolytic solution A was 
infiltrated into this capacitor element, and the aluminum electrolysis capacitor element with rated 
voltage 50V electrostatic capacity of 390 micro F was obtained. After enclosing this capacitor element 
with the metal casing made from aluminum with the obturation member A, opening was closed by 
curling processing and the aluminium electrolytic capacitor was constituted (size: phi 13 mmxL20mm). 
[0051] (Gestalt 4 of operation) In the gestalt 1 of operation of this invention, it was made to be the same 
as that of the gestalt 1 of operation except having used the electrolytic solution B for the electrolytic 

solution. . . . . . 

[0052] (Gestalt 5 of operation) In the gestalt 1 of operation of this invention, it was made to be the same 
as that of the gestalt 1 of operation except having used the electrolytic solution C for the electrolytic 
solution. . . 

[0053] (Gestalt 6 of operation) In the gestalt 1 of operation of this invention, it was made to be the same 
as that of the gestalt 1 of operation except having used the electrolytic solution D for the electrolytic 

solution. . , 

[0054] (Gestalt 7 of operation) In the gestalt 1 of operation of this invention, it was made to be the same 
as that of the gestalt 1 of operation except having used the obturation material B for obturation material. 
[0055] (Gestalt 8 of operation) In the gestalt 1 of operation of this invention, it was made to be the same 
as that of the gestalt 1 of operation except having used the pyrrole instead of ethylene dioxythiophene. 
[0056] (Gestalt 9 of operation) In the gestalt 1 of operation of this invention, it was made to be the same 
as that of the gestalt 1 of operation except having used the aniline instead of ethylene dioxythiophene. 
[0057] (Gestalt 10 of operation) In the gestalt 1 of operation of this invention, it was made to be the 
same as that of the gestalt 1 of operation except having used the mixture of p-toluenesulfonic-acid iron 
and dodecylbenzenesulfonic acid iron instead of ferric sulfate, and having used the water-methanol 
solution instead of the water-ethanol solution. 

[0058] (Gestalt 1 1 of operation) In the gestalt 1 of operation of this invention, it was made to be the 
same as that of the gestalt 1 of operation except having used the mixture of ammonium persulfate and 
hydrogen peroxide solution instead of ferric sulfate. 

[0059] (Example 1 of a comparison) The capacitor element was obtained by making the electrolysis 
paper (50 micrometers in consistency 0.55 g/cm3, thickness) containing Manila hemp fiber intervene 
between anode plate aluminium foil and cathode aluminium foil, and winding. Then, the electrolytic 
solution A was infiltrated into this capacitor element, and the aluminum electrolysis capacitor element 
with rated voltage 50V electrostatic capacity of 390 micro F was obtained. After enclosing this capacitor 
element with the metal casing made from aluminum with the obturation member A, opening was closed 
by curling processing and the aluminium electrolytic capacitor was constituted (size: phi 13 

mmxL20mm). . . . . 

[0060] (Example 2 of a comparison) In the gestalt 1 of operation of this invention, the electrolytic 

solution A was made to be the same as that of the gestalt 1 of operation except not sinking in. 

[0061] After carrying out carbonization processing of the electrolysis paper by leaving the capacitor 

element which the electrolysis paper (50 micrometers in consistency 0.55 g/cm3, thickness) containing 

Manila hemp fiber was made to intervene between anode plate aluminium foil and cathode aluminium 

foil, and was wound for 30 minutes in the temperature of 300 degrees C, (Example 3 of a comparison) It 
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cooled, after carrying out immersion-reduced pressure sinking in of this component into 7, 7, 8 and 8 of 
a melting condition, and a tetracyano quinodimethan complex, and 7, 7, 8, 8, and a tetracyano 
quinodimethan complex layer were directly formed in inter-electrode, and the aluminum electrolysis 
capacitor element with rated voltage 50V electrostatic capacity of 390 micro F was obtained. After 
enclosing this capacitor element with the metal casing made from aluminum with the obturation member 
A, opening was closed by curling processing and the aluminium electrolytic capacitor was constituted 
(size: phil3 mmxL20mm). 

[0062] (Example 4 of a comparison) The aluminum electrolysis capacitor element which the glass liber 
nonwoven fabric (50 micrometers in consistency 0.13 g/cm3, thickness) was made to intervene between 
anode plate aluminium foil and cathode aluminium foil, and was wound It is immersed in a manganese 
nitrate water solution. - It pulls up. - The process which carries out a pyrolysis (300 degrees C for 10 
minutes) is repeated 10 times. After forming in inter-electrode directly the manganese-dioxide layer 
which is solid-state inorganic electric conduction material, the electrolytic solution A was further 
infiltrated into this capacitor element, and the aluminum electrolysis capacitor element with rated 
voltage 50V electrostatic capacity of 390 micro F was obtained. After enclosing this capacitor element 
with the metal casing made from aluminum with the obturation member A, opening was closed by 
curling processing and the aluminium electrolytic capacitor was constituted (size: phi 13 mmxL20mm). 
[0063] (Example 5 of a comparison) In the example 1 of a comparison, it was made to be the same as 
that of the example 1 of a comparison except having used the carbon cloth which wove in carbon fiber 
instead of electrolysis paper. 

[0064] (Example 6 of a comparison) In the example 1 of a comparison, it was made to be the same as 
that of the example 1 of a comparison except having used the glass fiber nonwoven fabric which applied 
moisture powder type colloidal graphite instead of electrolysis paper. 

[0065] (Table 1) is the initial property (electrostatic capacity, an impedance, a leakage current value, and 
the number of short generating (defect) under aging processing are compared.) about the gestalten 1-1 1 
of operation of this invention, and the aluminium electrolytic capacitor of the examples 1-6 of a 

comparison. , / , , , , 

[0066] The trial number is 20 pieces and all showed the initial property by the (the short article was 

removed) average. 
[0067] 
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[0068] As compared with the gestalten 1-11 of operation of this invention in the aluminium electrolytic 
capacitor constituted only using the electrolytic solution of the example 1 of a comparison, an 
impedance is remarkably larger than (Table 1) a clear passage. 

[0069] Using the carbon cloth which wove carbon fiber into the means of electric-conduction-izing of 
the separator of the example 5 of a comparison, with the aluminium electrolytic capacitor which attained 
low resistance-ization, although the impedance is improving compared with the example 1 of a 
comparison, as. compared with the gestalten 1-11 of operation of this invention, it turns out that an 

impedance is large. , _ . 

[0070] The aluminium electrolytic capacitor which does not have the electrolytic solution only by the 
conductive polymer (polyethylene dioxythiophene layer) of the example 2 of a comparison, The 
aluminium electrolytic capacitor which does not have the electrolytic solution only with the organic 
semiconductor (7, 7, 8, 8, tetracyano quinodimethan complex layer) of the example 3 of a comparison, 
In the aluminium electrolytic capacitor which attained low resistance-ization using spreading of 
moisture powder type colloidal graphite for the means of electric-conduction-izing of the separator of 
the example 6 of a comparison, total short-circuit (inter-electrode short circuit by the lack of withstand 
voltage) occurred during the aging processing which impresses temperature 85 degree-C-direct-current- 
voltage 63V. . 

[0071] Instead of the solid-state organic electric conduction material of the example 4 oi a comparison, 
with the aluminium electrolytic capacitor using the manganese dioxide which is solid-state inorganic 
electric conduction material, although the impedance was good, since it was hard to diffuse the 
electrolytic solution which is the organic substance since electric conduction material was minerals and 
the recoverability of the dielectric oxide film was not fully able to secure, although it is small during 
aging, short generating is carried out. 

r00721 The electrolytic capacitor of this invention can obtain the electrolytic capacitor excellent in an 
impedance characteristic, the leakage current, and dependability with high withstand voltage from the 
above thing at an easy process. Since the spark generated voltage of the electrolytic solution was less 
than [ 80V ] although withstand voltage was not enough and there was no short generating under aging 
among the gestalten of operation of this invention in the gestalt 6 of operation of this invention using the 
electrolytic solution D, it is in the inclination for a leakage current value to be high, as compared with 
the gestalt of other operations. Although it is not an indispensable condition in order to fully 
demonstrate the effectiveness of this invention in withstand voltage and a leakage current side, it is 
desirable to make the spark generated voltage of the electrolytic solution more than 80V as much as 

FoO^Moreover among the gestalten of operation of this invention, since the conductivity of the 
electrolytic solution is less than 1.0 mS/cm in the gestalt 5 of operation of this invention using the 
electrolytic solution C, conductivity is not enough and is in the inclination for an impedance to be high, 
as compared with the gestalt of other operations. Although it is not an indispensable condition in order 
to fully demonstrate the effectiveness of this invention in an impedance engine-performance side, it is 
desirable to make conductivity of the electrolytic solution into 1.0 or more mS/cm as much as possible. 
[0074] (Table 2) is the result of observing the situation of an obturation member side after performing 
lOOOh of trials which carry out continuation impression of rated voltage 50V for the aluminium 
electrolytic capacitor of the gestalten 1-11 of operation of this invention in 95% of temperature [ of 60 
degrees C ]-relative humidity RH. All of the trial number are 20 pieces. 
[0075] 
[Table 2] 
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«nT -a5XRH«g«WlOO0ht»g>«PPi<P«^ 

" £*m*ttL 
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T00761 Although remarkable abnormalities were not observed in the gestalt of which operation so that 
dearly fton l (Tabk 2) Since the hydrogen ion concentration of an electrolyte base is the base of 1 .Oxten 
iTmols Hess than three-dm strong base nature in the gestalt 6 of the operation using the electrolytic 

solut^ D, In thecal which attains* the long duration under an ^^^^^^ 
solution v, iii . t damage an obturation member (obturation part) under the 

S^SS^rf^bil^^ as a'esult, about two liquid spills had occurred Although it 
fno an mdisptnsable condition in order to fully demonstrate the effectiveness of » « 

d^endabmty side in the base which constitutes an electrolyte as much as possible it is desirable to 
cEefcat whose hydrogen ion concentration in the water solution of the hydroxide of a base in case 
t^TlnxZAJ, is 30 degrees C, or a base the concentration of the hydroxide of a base or a 
K « p ; - i o /n 0 f m e weight, and is three or more 1 .Oxten - 1 3 mols / am(s). 

F0077 Next me Sum electrolysis capacitor element with rated voltage 6.3V electrostatic ^capacity 
Lr 000 iimcroF was obtained again, using similarly the gestalten 1-11 of operation of his invention 

i?^ a nnrn a ch oTthTexamples 2-3 of a comparison. After enclosing this capacitor element with the 
i*2^d ^ from'untSn with the obLation member A, opening was closed by curling 
p^ocessmg tlS resin back plate made from polyphenylene sulfide was attached and *e alumimum 
KoMfc capacitor of the surface mounting mold of a vertical mold was consutu ed (size. philO 
electrolytic capa eutectic presentation) was used for the glass epoxy group 

3S (2nTm -SSS^SiS-m electrolytic capacitor of the constituted surface mounttn g mold 

mounTed in it, and the mounting-heat test by passing the reflow furnace of infrared^hot blast 
cTcSanVuse (time amount 50 seconds put to the peak temperature of 240 degrees C and the 
temoeratureof200 degrees Cor more) was carried out (20 trial numbers). nm . pc 

OO^Tc^nseq^ the electrolytic solution which consists of an organic solvent of 200 degrees 

C or mor e ^boiling points added to solid-state organic electric conduction matenal as an electrolyte is 
used for ft ahunS electrolytic capacitor of the constituted surface mounting mold by the approach 
of the ^eStenTl 1 operation of this invention, as a result of controlling the pressure buildup inside the 
J^^^vnJ^bich is sticking to a member, the fault of the elutnation of ^ Ration 
member or poor mounting by bulging of an obturation member side was not produced In the aluniinium 
SS^yticS^citor of the surface mounting mold constituted on the other hand by the approach > of the 
examn les 2-3 of a comparison which use only solid-state organic electric conduction matenal as an 

X since the pressure buildup inside the capacitor by the water of adsorption was remarkable, it 
resuheo i^ Ae elutriation of a 20-piece total obturation member. The thermal resistance of the 
alum imum electrolytic capacitor of the surface mounting mold constituted by the approach of the gestalt 

K^^ta which consists of an organic solvent of 200 degrees C or -ore of boiling points « 
addition to solid-state organic electric conduction matenal so that clearly from this result. 

[Effect of the Invention] The electrolytic capacitor by this invention can obtain an electrolytic capacitor 
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with the high withstand voltage excellent in an impedance characteristic, the leakage current, and 
dependability as mentioned above, and the industrial value is a so-called size. 

[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 (a) The partial cross-section perspective view having shown the configuration ot the 

electrolytic capacitor by the gestalt of operation of the 1st of this invention 

(b) The conceptual diagram which expanded the important section of this capacitor element 

[Drawing 21 (a) Production process Fig. which manufactures the anode plate foil of the electrolytic 

capacitor by the gestalt of the -(g) said operation 

[Description of Notations] 

1 Anode Plate Foil 

2 Solid-state Organic Electric Conduction Material 

3 Cathode Foil 

5 Anode Plate Lead 

6 Cathode Lead 

7 Obturation Member 

8 Metal Casing 

9 Sheathing Tube 

10 Electrolytic Solution 

1 1 Dielectric Oxide Film 

21 Aluminium Foil 

22 Etching Foil 

23 Solution Containing Polymerization Nature Monomer 

24 Heating Furnace 
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DRAWINGS 



[Drawing 11 
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[Drawing 21 
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y-5, 1, 2, s-MJ^f^s^/y-^ 

1, 2, 3, 4-fh7^^W5^V*yx^A, 1, 
2— yy^;U-3-x^;l/ — f5^V*'Jx>?A, 1, 
3, 4 - h 'J ;P- 2 -xf ;K 5 x 7 A, 
1, 2 — N7"f;W5^/';x7A, 

1, 3-^y^b-2- (-3' ^f+M -rS^Vy 
x7A, 1, 3 2 - Kf->/H5^y"y x 

•7 A, 1, 2, 3-hUy^;l/-l, 4, 5, 6-fh 
5fc KalfU 5 1, 3-Wf;W5^/'J7 

A, 1 -y^;b-3-x^;M' = ^y*<J'7A, 1. 3- 
y^f ;Kyy*Y = ^y*'J 7A*Wf LP. 

[0033] ^m<ommmicm^^mmm<Dmt tt 

xi/N*^ $ou*;nk 7~yi?y®?, tr^yy®, 
yyg?, 7-tf^yygs. -fe/^ygL 1. 6-f*yy 
5, 6— 7*y-y*;i/#y^ 1. 7—* 
y*y~y;*7;W*yg? : 3MSSttJ*y AWviv 
WyS?s 7?M, yxi^yffi ;»Stfi#y*;i/* 
yg?. mtf7*;i/», -rv7#7Mt, fi/7^m 
hwjf n> tr o * y y h ft ; fliSte£# u wmz/ 
g? [ix(f>'i'n'N*t>- 1 , 2-~7#;w<yg?. y 

D7?;«; cn6«D*'J*;W«>«07;i'*;i' (MX 
IS l~3) tKlixhnim mtf^h^y 

';^;bYW4l, - hny^ybi? (3-x^hn 
7*;i/&?> 4-xhD7^;H9 ; fe<fetfBgH-&*#y 

; BflSftty cjk«*i ~3 0) mm* 

U;b», ^^;i/xfy^ ^W^M, S'JXfvi, x 
t-7'J ^y^ : ^ffiftty^^vil. fi?iJx.« 
7^U;HK, ***y;Hfc *W>S] ; ^SiSS^&y 
*;l/#y^ ixifSim.o-xhngifi, p 
-xhn^JBSSf, T-yjSSE. t7hxi;*^;V 
#y|t 0>JAtf-9-y^;i/®?, vyf;i/i, uv^v-vi 

#;i/#y^ y^n^-fey- 1 , 2 --y#;i/5py®. 
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[0 0 3 4] «^«:«ifi8-r«W«g6i:J®SfcOit^ 
tt, «^<3DpH{CLT)l#4~l Is $?£L<fci6~ 

[0035] mmmt&t lt«, 

i/t?V^3r-t>- 1 , 7^tT>' 10 

[0 0 3 6] & 

BK:J:0«4©8ain»J*®frLTfc£v\, aanfflfcLT 

ttuvsffc** [yvi, yyiixfMi:'] , *^ 
;btr-y ha if) fc©»{t&«j, ^mt^mr^-^ 

(x^ lx^y y n -;k *~ >J t'JV4if) ] i: ©»ft* 
-hn{t*» [o-^hD^im m--ho$ 
ESSE, p-ihnjS*fi, o--hn7i/-;K 20 
m— x hn7x/— ;K p — x hn7i7-;k p — x 

har-trh^xyvat*] aw ens. 7;I/£x->a 
[0037] *mivmm3y7 t >v<Dm&8#w*K. 



Hu *»fflt*T?OHaK{t«ll« J f»&«7;Un4 i "> KOJ6 
[0 0 3 8] f*P35**7 tUTte, -tyrV-lslst-fV 

[0 0 3 9] 3fclC, 3*^SW©ai*fi9a:||«BO«»teOI/^ 

[0 0 4 0] 7£ftW<DnM<D&Ml3£TfimMT~&mL 

m<DR&t LTpH (pH{i^t*Si^n? 0 pH = 
-log [**>r*>««] o SfoT, p H*< 1 3J^T 
(Dm, ^m^st-Z/m&it l . 0 x l 0- 13 *;t//d m 3 i.X 
±T&ZC %o ) LTftT/TL 

fco *BE5 0 OVT'KWfcggffc^^glSfcjg/jSc 

Lfc77b3-l>i»ffcJ«fS*cn60W)iP» CSS 3 0 
*C) KSSU ®tfl[2. 0mA/cm 2 T-€«di!-« 

mm<DWfwmttim-?z>) tBmm (S'j^ras3 o°o 

[00 4 1] 



«8?i&A ; y-T'fo^i'hV (1 0 035) 
7^1/8^/1. 2, 3, 4-xh-5^5MM'5:?Vy:^A (3 035) 
[ffiHR : pH= 11.2] 

o-xhDgffi (ig|5) x t/7f^'Jyixxf;i' 0 35) 
fffigfc (235) , h (235) 

w±©<fc^»*«^ s« l fc t 'Ximmz s 5 v [0042] 

T'feO> ^3?®ti9. OmS/c mT^-pfco 

*8?$B ; y-T^n^hV (5 035) , Xfl/>^U3-;l/ (5 035) 
^*H'ygEh'J^f-;b7V^^A (535) OS? : p H = 9 . 5] 
7.*;HfcWI6hyx^-;b7 5V (535) [SS?:pH = 9. 5] 
7^tT>'g?v ? 7> ; &-'>A (335) pH = 9. 1] 

TO (0. 535) , p--hnSJSS» ( 1 35) . V>Wt (0. 535) 

W±©{b*%*IB^ »»LfetOo ^C?E«Ettl 8 0 [0 0 4 3] 

Wt£>K>, Wmmt3. 3mS/cm-v?*-3fco 

WSPJKC ix^UV^yn-;!/ (7 035) , yy-fe'JV (3 035) 
7^e>i?v77y ; &- , >A (1 535) [ffiR:pH=9. 1] 
1, 6— 7**y^*;W?>K (135) [ffiR:pH=9. 1] 
1, l-*9*-s*J*fr-8.vm. (135) [ffiR: P H = 9. 1] 
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VT*£*K «*S«0. 9mS/cmt^of;, 

H8?$D : y-7f07^h> (1 0 
y^l/gST^^y-^yKTy^&X^A (4 

T'fcO, l*g(il 1. 5mS/cm-e&ofco 
[0 0 4 5] *^H / §<D||Mt0^1lfe<J;t>*J±^JT-^fflL 

[0 0 4 6] fcfPg(2»A [jg^{tWc<t^to!5SE] ! -TV 
7^ U yt V TVyfc -ytf — ;l/^y-tf y to^a-^i* 
^P.^^y^l/rfA^U V— 3 0g|S. *-#y2 035s 

t©„ /£Jg&<D£-fPg|5#OJsiJKW\ y-FSrMffl^-es 
2O^rfA?LP^0riy7 :f > / -9-^ : ?^S'r^W©^®gP^- . 

jgbfd^ i rhd (.mm^j^msmm x\ §67 

1 RHDt6 6 I R HDT'35-pfto 20 
[0 0 4 7] £fQgWB [HffimciSiWft] : ^V7f 

y 1 4 y 7 u y £ <o«a-&&fr £> ft 3 y" ^;i/rf A# y 

V-3 0g&, #-#y2 0g|$. Mfct«?J5 OgP^ttL 

2gI?^:^taU i»£j£L7cfc<Do JjSc^OfJPSW© . 
@JS«s y - K$rHii£^£ 2 OOxATLfflcDn >f> 

|^rfAi!^#fii) T\ §77IRHDt7 6IRHDT 

[004 8] ($m<DBmi :) RW^x-^AfSi:^ 
@7;i/5x^AS£©ra^vxvf&l«*£^#-r-5«8? 

(&jS0. 5 5g/cm 3 , I?50(im) ^ffi^ 
^T#IhI Lfc#l§]^7;l/5 x<7 itf|3 yfy«f«: 
ZmJ8 3 0 0 °CP~V 3 0 ^-P^B-r 3 C £: T**§?*S£:K{k 

*7i>t ffiEBgUI 2 7j<- x* y -/l/jg^crlit 

-§i#±if-^a-& (1 0 5ict*i o#iffl) tsis 
«rl OSSSDjgU ft^«^yx^ix>-y^->^4- 

^1E5 0 Vilgi3 9 0 /i F©7;V5^^A 

^j-y y^ii{cJ:t)^pgl?^±L. 7/i/5x>? 
Afli^ny-ryy-^r^Lfc WX: 4> 1 3mmXL 

2 0 mm) o 

[0049] mM<Dmm2) a^^mm^-mp cms 

0. 1 Sg/cm 3 ^ IS5 0/im) tf!7;l'5-') so 



: pH=9. 1] 
[0 0 4 4] 

ogp) 

035) [ffiR : pH= 1 3. 2] 

AigfcRWRr/i/Sx^Ats*** vv—frtmmkrv 

=ex 7 A^r-g-tf y — 3 1 #±w - 

f£*ia^ (I05tfi o#H) ISft-r3:D&£3l3!i 

cttj;^ {t^a-s-^y t? n-;i/T?»tfl:sn 

fc-fe/S U— * 35 <t [fft¥M^ yen — jVZmffilcBfii 
LfclM7/U5x£Afgfcl^7rt'5x£AJS*fls«L 
fco CtO^afb^nfc-fe^^lx— ^^r/TLT. fk 

*«**'J en-/l/*affifcJ&»l,fc»«7/l>5x£A 
?§ £ m®T )\> 5 x >> AfS*«@"T S C £ tc <fc 0 3 y^y 
■9-*f*S, cti^ItiSSi 0M%ORTiSttx;l/* 
yfk^y 7xy v»«n:iiai-Wffi«a-5i*±tf-«; 

S£sl? 'J If p-MSI fcB§&7;l/ ^ x-> A?g 
fc(^7/U5x*AtSfc©IHK:jej«U MWSHoWK 

5 OVStSi 3 9 0 11 F ©7^ 

7*itn»»A t^JCZ^Sx^ AHO^B^r— Xtc^t 
ALfti> *-yy^Sfc«fcDB8PgP*t!fihU 7;l/ 
5x->A«j»=i>7»yi?-*«jabfe (It-YX: 013m 
m 5< L 2 0 mm) 0 

[0050] (.mmcomm 3 ) ^xmrn^ms (sss 

0. 13g/cm 5 , I?5 0^m) t^I7/l'S^. 1 ) 
A}Si:Brti7;l/5xr>ASte**SnB«»©7. 7, --- 
8, 8, xh^>7y4v-yy*y§g<*^^ufc:^ 

ftftSCtiat) 7, 7, 8, 8, f h7-y7/^ 

7, 8, 8, -rh^-yzy^y-yy^ysg^sa^ 
7, 7. 8, 8, xh^yry^y^y^yfg^as 

IzBfiZVrzmffiTJl 5 x £ Afg »«7;l' 5 x £ ASS^: 
SElf «ci:cj:0 3y7 , yi7*?*ff, cn^Mtcg 
fi i oa«%ORli§14x;i/*y{k^y 7xy vjg^tcts 

»-«BE«S!-5l*±tf-7. 7, 8, 8, f"h^^7 

y ^y -yy ^ysg«c©UA5«T©SJST^?-s« c t 
T-S£j^^?Sx;i/*y{k#y7xy y^r7. 7, 8, 8, 
xh^^7y*y^*>«ft:*aatc««LfciiiS7 

;b5x*AJSfcKffi7/U5x£A?Sfc©HfcJBjSU « 
?te«B«A*«a«-a:, S+&«JE5 0 V^«^»3 9 

o /j F07;i'5-')Ai«3yfytif ^#fc= c<d 

3>7*yi7'3R?*»PaP«Afc«fc7/l'5x^A«0& 
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X ■ <p 1 3 mm X L 2 Omm) „ 

[0051] cmm<omm 4 ) *mi<DM<D&i& 1 tc 
c 0 0 5 2 ] imm<omm 5 > *&w<Dmm<DBm 1 

[00 5 3] (.$m<D®m 6 ) *fSB^OHS£0»ft| 1 IC 10 

[0054] (Ml&<oB& 7 ) *«qaoH«o»» 1 fc 
fci^T, #p#fci*nttB-*/B^;fe£W«4SSfl&©J£IR 1 

fc|i5]«&{CL;fco 

[00 5 5] (£ffiOJ£flB 8 ) *&m<DMM<D1&m 1 fC 

[0056] cmmcomm 9 ) ^mm<Dmm<omm 1 ic 

iol^T, X^UV^^i/^^iVOfSfrtHCT'— 'J 20 

[0057] cusisojgsi 1 o ) ^m<Dmm<omm 1 

tcfc^T, » 2 ioftb Dtp- h;l/xy^^$y 

[0058] (.mm<omm 1 1 ) *^w©sisso«si 1 

tcfei/>T, BS^2^<0^t){c5i^7y ; e- , >^i: 

SiCL/i„ 30 

[o o 5 9] - ohsp i ) mwrfrz.-vus&hwmT 
>v~-?i±mt comic -v-^mmm*^-? % mm& 

(fSfSO. 5 5g/cm J , «50/im) 
0V»1§13 9 0// FOT/l/S-^L^Vfyt 

^r^^cLfc: : 4> 1 3mmx L 2 Omm) o to 

[00 60] OUKflfll 2 ) *m*V>WDBtR 1 Kfc^ 
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[0061] amm3) mMTfrs.-v&ffit&MT 

Q&mo. 5 5g/cm\ fS5 0(im) 5:/fa^ 
T#l3Lfc3>7*>-9-^?*iaS3 0 0°C*T'3 0#lffl 

sfcg-r set T»«»a*i»ftffla ufca, c: ©^?^ss 

»ltttR©7, 7, 8, 8, r Y?*sTS*S 9 J**1*Bl 

8, r h 7i/7 ^ >M#I5:l®FlicttM 
JiScU £«1E5 0 VSt§i3 9 0 FC7;l/ = x-> 

PgW A h mc T)V 5 x r> A«©&B-5r— X fc£fA Lfc 

A«83yf>t«Lft W-fX: 0 1 3 mm XL 
2 Omm) o 

[00 6 2] 008094) Hi7;^^^A?Stia7 
>b5-->Af8fc©Hfc#9*«»3fW|j (^JSO. 1 3 
g/cm 3 , S?50/im) ;£r/H££-#T#lE] LfcT'/l' 

«*-5lf?±tf-J»#» (3 0 0°CT*1 0#RB) -T^X 
&&1 O0*D5gU WffifflteBfl^flKMWJT?**— 

fli?(C«§S?0t A ^i?^ S^ttffi 5 0 V#tt^« 3 
9 0 11 FO7;l/5-^Lt»3>'fyt«?^f#fc: 0 C 
(D 3 VxVtJ*?*** P®** A 771/ 5 - AS© 
^JS^r-^. fC#f A L ft^ j&— 'J > ^fflSte «fc t) ffi PSB 

-fX : 0 1 3mmXL20mm) 0 
[00 6 3] 5 ) Jt^J 1 tCiS^T, H8P*5© 

[00 6 4] ttfcttfll 6 ) JtttfifH 1 fCfc^T.- mM%&<D — 

[0 0 6 5] (Si) «*«W«DHSSO»» 1 ~ 1 1 fc 
JttUlWI 1 ~6<D7/bSx'>Att8¥:3 Vt^INcoi^T. 

[0066] ^fnttt»afttt2oi?i5!), mms 

[0 0 6 7] 
[SI] 
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t -120H* 




x — *J V ?ip<B 


m-jrva(mfl) 

f = 40OkRx 


1 


3 9 0 


92 


«L 


1 0 




390 


90 


KL 


11 




3 7 0 


93 


t£L 


1 1 




3 9 3 


9 0 


tlL 


12 




3 8 5 


88 


tiL 


22 




380 


180 


UL 


10 


$m<o#tt7 


390 


8 9 


ttL 


1 1 




3 9 0 


89 




1 2 




384 


9 0 


*L 


1 3 




3 6 0 


91 


*L 


13 




3 8 0 


91 


ttt 


1 1 




3 9 5 


70 


I 


4 1 




380 


1 0 0 0£t± 


CS a- hi 5fl 


15 


Jfc««3 


3 8 5 


1 0 0 OSXJl 


f s - H 8« 


1 S 


Jttt«4 


3 8 5 


195 




1 8 


ltttW5 


38 0 


17 0 




30 


Jttt«6 


39 0 


1 0 0 0£Lt 


•>.-H 7« 


25 



[00 68] (Si ) <fc 9 036 5s JttSWl ©« 
T?{±> #Sgfil3©!iS£©Jfcgg l~ll fcJ±3&LT«L < 

[0069] itmm 5(D±^u—2<Dmnit<D^®ic% 
mvrnm i ~ 1 1 fcit«-rsfc-Y>£-£v*;fi , **<' % 

[0 0 7 0] Jt«W2©*«tt!BSi)^? WJxfl/yi? 

U3l«W3 0W«*aM* (7, 
7, 8, 8, fh^-^y^/^^^I) <D&~? 

m 6 <d*l>i u— * <omn\t(o^mc7i<.itf®m<D n □ ^ 

^iiiayfyWi, SJE8 5*C-itiS«EE6 3 V 

[0 0 7 1] lfc«flf!l4©H{*#«SI*»<0«t>»)IC, 0 
T* & 2 ~ gHfcT V Srffl ^ It T }\> 5 x * 



[0 0 7 2] £U:4> *^©tS3>r>D- 

i& D fe*«WO*«O^IB 6 te *s^T»4. «*P$t 
CD^?6^«£E^8 0 VJ^TT*S^fci6SH«EE^+^T' 

30 [oo 7 3] *^©nssojgfii©5-5. nmrn 
c «rM^->fe*^w<onsa©jgii 5 fcfei/>T»i, mmm<o 

1 • 0 m S / c m*^T*&3 fc**ce*8tf+ 

<d<d, mtjmmw.<o&mm.*t\. oms/cmaitt 
[0074] (S2) a^fgB^nss^ai i — i \<r> 

x<^ ^-r^f-^iSfi 6 0 V-^WSS. 9 
40 5 % R H * T'^temffi 5 0V ^a^fflin-r 5 MWi* 1 0 

[0 0 7 5] 
S2] 



so 
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1 1-283874 
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60t-9 55tfRHlW«ttl 0 0 Oh»©^Dl(D»^ 






















6 












9 













[0076] (S2) frzm ? ^fnoi 
tw«D*ffl^?i*lli©»ll6fc:*^Ta:, ttftPStJSS 

(D7km-{ 1 - 0X1O-" ^b/d m 3 ^C0 

coco, a^asi®*«fig'r«j®»cfev^T, mm&rcte 
m&OTkmimommtt 1 s»%t?& 0 m&m&w 3 0 

**^^-Viag^ 1 . 0 X 1 O 13 t;l//dm ! ilht?$ 

Co 0 7 7] ^(c, 2f^qgoHtto^lB 1 ~ 1 1 
6. 3 Vft§i 1 0 0 0^ F©7;l/5-^Ali3> 

z—^L,mm^ yfyv-^m^rc (v^x-. <*> 1 om 1 pg«& 

mxL 1 Omra) „ tOi9«LftffliSS07;l/ 2 HttW^a»1t# 

mm) fC^U-A¥EB (Sn-Pb«iM) ^rffl^T 5 

ap2 4o , c, 2 oovixtomticmsnzmmso 7 

#) «-&SCi:fe:J:5*Sf-aMftt««:*SfiUfc OKI* 8 
«&2 Offl) o 4 ° 9 

coo78] ^(Dosm, *5%w<vnm<DBm 1 ~ 1 1 <o 1 o 
ftmc&zmi£htcmnm!i<DT>\'5.-'}i*nM=i>7 1 1 1 

>"9-ti. «»Ki:LTH*MjaBI««fc3!initfcJ»^i2 o 2 1 

ox&.±<omm^frtt%wm*m^x^*rcib, 2 2 



a^w««^«<o*«r»si® t-rztmm 2-3 cd^s 

J: 0 «i£ LftffiHSSlOTVl/S-* AS8?3 ^t^+J- 
ft ft, 2 0Mi£g^PgWcDmtfffiL{cM^fto CcOSS 
D L ft MUSMcOZ^ ~ A«®?n yfyiftt 

14 fe [6j±t? # « fe CO T-fe 3 o 
[0 0 7 9] 

[01] (a) *^B^O^ 1 <Dmfc<OBMfc& ZWM^ 

(b) pgavx^^yoBap^sfc^bftatstH 

[0 2] (a) ~ (g) Rggfl6©JK»teJ:S«»=i>'7» 

v^©»«?s%«3rrs«3t:ESB 



— F 

iwj-k 

i*P5S5# 

ts*f*awfc&§i 
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CI2 1] 




i 

6 nthn-v 

7 iia-SQtt 
10 



4<4A> 



[02] 



/ m^fs iz r^w*^ 

11 m&temw8&. ?4 tv&.tf 




mmwm ism 



